Reprogramming of melanoma cells by embryonic microenvironments.
In recent years, the reversion of the cancer phenotype of human melanoma cells in developing zebrafish and chick embryos has been reported. The aim of this review is to revise these and other related contributions regarding the regulation of embryonic cancer and to provide a framework with which to understand results from our laboratory on the interactions of human melanoma cells with post-implanted mouse embryos cultured in vitro. To this end, we used the A375 human melanoma cell line transfected with the green fluorescent protein (GFP) gene. Labeled cells were transplanted onto the surface of the developing visceral endoderm of 7.5 dpc mouse embryos. Subsequently, we cultured the transplanted embryos for three days and monitored the movements of GFP labeled human melanoma cells by confocal microscopy. Our results show that ectopic melanoma cells internalize and migrate inside the embryo body in a way reminiscent of neural crest cells. The absence of localized tumor growth after 72 hours of in vitro embryo co-culture suggests that malignant phenotype inhibiting factors are active at the gastrulating stage and during early organogenesis. These results complement previous reports of growth regulation of B16 mouse melanoma cells by 10 dpc mouse embryonic skin (Gerschenson et al., 1986). Further research is required to elucidate the final fate of melanoma cells in mammalian embryos and the details of the signaling pathways underlying tumor growth regulation. Understanding regulation of melanoma cells by young embryos could represent a starting point for a developmental theory of the pathogenesis of melanoma, and for future developments of more physiologically-based anticancer therapies for this and indeed, other types of aggressive tumor.